Conformation and complexation with metal ions of cyclic hexapeptides: cyclo (L-Leu-L-Phe-L-Pro)2 and cyclo [L-Cys(Acm)-L-Phe-L-Pro]2.
Cyclic hexapeptides, cyclo (L-Leu-L-Phe-L-Pro)2 and cyclo[L-Cys(Acm)-L-Phe-L-Pro]2, in which Acm represents an acetoamide-methyl group, were synthesized, and the conformation and complexation with metal ions were investigated. Cooperation of the carbonyl groups of the Cys(Acm) side chains with those of the cyclic skeleton in complexation was especially examined. Cyclo(L-Leu-L-Phe-L-Pro)2, which possesses no functional groups on side chains, was taken as the reference compound. 13C- and two-dimensional n.m.r. measurements revealed that cyclo(L-Leu-L-Phe-L-Pro)2 and cyclo[L-Cys(Acm)-L-Phe-L-Pro]2 took a C2-symmetric conformation containing cis L-Phe-L-Pro bonds in chloroform and acetonitrile. Both cyclic hexapeptides were found to complex selectively with Ba2+ and Ca2+ in acetonitrile. On complexation the conformation of either cyclic hexapeptide changed into a similar one. However, the binding constant of cyclo[L-Cys(Acm)-L-Phe-L-Pro]2 was higher than that of cyclo(L-Leu-L-Phe-L-Pro)2. The n.m.r. measurements showed that the amide carbonyl groups of Cys(Acm) side chains as well as those of cyclic skeleton in cyclo[L-Cys(Acm)-L-Phe-L-Pro]2 cooperatively bound the cations.